Abstract-In cardiovascular disease, which is one of the leading causes of death in developing countries, the majority of deaths are due to myocardial infarction (MI). Myocardial infarction occurs when the blood supply to parts of the heart is interrupted causing some heart cells to die. Myocardial infarction may lead to cognitive deficits. The main causes or risk factors of myocardial infarction are hypertension, diabetes mellitus and tobacco use. Psychosocial factors such as Type A behavior pattern or coronary prone behavior and depression have been reported to be associated with myocardial infarction. The aim of the present study was to examine the presence of depression and neuropsychological deficits in patients with myocardial infarction. In addition, Type A behavior pattern or coronary prone behavior of patients with MI was also examined. The sample consisted of 40 MI patients and the tests were administered within one week after hospitalization. A healthy normal comparison group of 40 subjects, who were matched with respect to age, education, gender, place and state of residence with the MI patient group, was also selected for the study. The tools used were Beck depression inventory, Edinburgh Handedness inventory, Type A/B behaviour pattern scale, General Health Questionnaire, and tests from NIMHANS Neuropsychological test battery. The results showed that neuropsychological performances of the MI patient group were significantly poor in the domains of mental speed and information processing; sustained attention; executive functions: category fluency, phonemic fluency, verbal working memory and response inhibition; verbal learning and memory; visual learning and memory; and visuo-spatial ability compared to the healthy normal matched group. Moreover, 52.5% of the MI patients were depressed. Type A behavior was significantly linked to myocardial infarction. The cognitive deficits and depression which are seen in the present study might have resulted from the disruption of neural networks that connect cortical and subcortical regions of the brain.
I. INTRODUCTION
In cardiovascular disease, which is one of the leading causes of death in developing countries, the majority of deaths are due to myocardial infarction (MI). Myocardial infarction, commonly known as heart attack, occurs when the blood supply to parts of the heart is interrupted causing some heart cells to die. Myocardial infarction is considered to be a life threatening condition since it may result in an Manuscript received February 20, 2013; revised May 22, 2013.
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M. I. Joseph is with the Department of Psychology, SreeSankaracharya University of Sanskrit, Kalady, Kerala. irreversible damage to the heart. It has estimated that in 2002, 12.6 percent of the deaths worldwide were due to myocardial infarction [1] . It is a major threat to the health of middle aged and elderly men and women. It also affects Indians at a younger age (in their 30s and 40s) than is typical in other countries. The maincauses or risk factors of myocardial infarction are hypertension, diabetes mellitus and tobacco use. Psychosocial factors such as Type A behavior pattern or coronary prone behavior and depression have been reported to be associated with myocardial infarction.
Review of neuropsychological studies on MI patients show that MI patients have cognitive deficits in attention, rate of information processing and memory functions [2] , impairment in word fluency, manual dexterity, verbal learning and psychomotor speed [3] . In addition, MI patients are seen to have depression [4] . Also it has been found that the incidence of myocardial infarction is twice as great among Type A individuals than among Type B individuals [5] . However later studies suggest that not all components of Type A behavior may be coronary prone and that some may even be protective.
Only few attempts have been made to find out the clinical and neuropsychological aspects of MI such as depression, Type A behavior pattern and cognitive functions. In view of the above, the present study was an attempt to characterize clinical and neuropsychological profiles of MI patients in the Indian context.
II. METHOD
One of the main objectives of the present study is to compare the neuropsychological performances of patients with myocardial infarction (MI) with that of a healthy normal group of matched subjects and to examine the presence of neuropsychological deficits in patients with MI before surgery and after surgery. Another important objective of the study is to compare these two groups on the prevalence of depression and Type A behavior pattern. The above objectives necessitate two sample groups: the main sample consisting of MI patients, and a comparison sample consisting of a matched group of healthy normal subjects.
Tests were administered in the MI patient group at presurgery. Both the groups were screened using Edinburgh Handedness Inventory. Additionally, the healthy normal group was screened using General Health Questionnaire-12 for psychiatric symptoms. The patient group was administered a battery of neuropsychological tests to assess their neuropsychological functioning, Beck Depression Inventory to assess depression, and Type A behavior pattern scale to evaluate their behavior pattern. 
III. RESULTS

A. Clinical Characteristics and Risk Factors of Myocardial Infarction
Hypertension alone is found to be present in in 7.5% of MI patients. Diabetes alone is found to be present in 25% of MI patients. Both hypertension and Diabetes was present in 40% of the patients. On Beck Depression Inventory, 55% of MI patients scored above the cutoff score which revealed that 55% of the patients were depressed before surgery and 52.5% of the patients were depressed after surgery. With respect to Type A/B/AB behavior, majority of MI patients are Type A (67.5%) while Type A/B constituted 32.5% of MI patients. There were no patients with Type B behavior pattern in the patient sample.
B. Neuropsychological Deficits in Mi Patient Group before Surgery when Compared to Healthy Normal Matched Group
One of the main hypotheses of the study was about the pre-operative neuropsychological performance of the MI patient group compared to healthy normal matched group. Students "test was carried out to see if the MI patient group differed significantly from the healthy normal matched group. The results given in Table I veiled that there were significant differences between the patient group and the healthy normal matched group in most of the neuropsychological test performances. The matched group has performed significantly better than the MI patient group in the domains of mental speed, sustained attention, phonemic fluency, category fluency, verbal working memory, response inhibition, verbal memory, and visual memory
C. Neuropsychological Performances and Depression before and after Bypass Graft Surgery (CABG)
Another important hypothesis of the study was regarding the preoperative and postoperative performances in neuropsychological functions and depression in patients undergoing CABG surgery. Paired"t" test was used to compare the performances of the MI patients preoperatively and postoperatively. It is seen from Table II that the patients performed significantly better pre-operatively than post-operatively in the domains of phonemic fluency, category fluency, verbal working memory, mental speed and visuomotor coordination, sustained attention, response inhibition, and verbal and visual memory-delayed recall. There are no significant differences between the preoperative and postoperative performances of the patients in the domains of verbal memory-immediate recall and recognition, visual
International Journal of Social
Table II also presents the scores of depression in the patients both pre-operatively and post-operatively. The result indicated that there was no significant difference between the pre-operative and post-operative mean scores in depression. Pre-operative and post-operative mean scores of depression in MI patient group were 10.58 and 10.73 respectively.
Fortunately there was no operative mortality or major neurological complication in the sample of 40 patients after bypass surgery.
D. Comparison of the MI Patient Group and the Matched Group on Type a Behavior Pattern
Type A persons are illustrated as people with a highly competitive desire for achievement and recognition, together with a tendency towards hostility and aggression and a sense of immense time urgency and impatience. It has been found that the incidence of myocardial infarction is twice as great among Type As" than among Type Bs". The Type A pattern has both positive and negative aspects. While Type A behavior may increase proneness to heart related illness and death, it also gives them the drive to do particularly well in certain kinds of tasks. It is important to know the association of Type A behavior pattern with myocardial infarction and the pathological factors of Type A which leads to coronary problems.
Type A behavior pattern scale was administered to all the MI patients before surgery and to the normal matched group. Each subject yielded Type A score and Type B score separately and on the basis of the scores obtained, they were classified as Type A, Type B and Type AB. Both the patient and the matched groups were compared to see if there was any significant difference between the groups with respect to Type A, Type B, and Type AB behavior patterns using chi-square analysis. Also, both the groups were compared with respect to the factors of Type A and Type B that leads to coronary problems. The results presented in Table III showed that there are significant differences between the patient group and the matched group with respect to the number of subjects with Type A, and Type B behavior pattern. The results showed that the number of subjects with Type A and Type AB behavior pattern was higher among the patient group than among the matched while the number of subjects with Type B behavior pattern is 0 in patient group, there are 16 subjects in the matched group with Type B behavior pattern.
The above findings indicated that subjects with Type A behavior pattern are significantly predominant, in the MI patient group while subjects with Type B behavior pattern is totally absent in the group. Subjects with Type AB behavior pattern are present in both the patient and the matched groups. The results (Table IV) indicated that in the present study tenseness, impatience, restlessness, achievement and domineering factors of Type A may be related to health problems in the patient group compared to the matched group. This finding agrees with many previous findings. It has pointed out that impatience and restlessness are consistently related to health problems [6] . As ref [7] stated that below the superficial achievement striving, there may be an intense sense of inadequacy and perhaps low selfesteem which lead to negative self-evaluation and health problems. Moreover, Type A persons experience strong stress reactions and tenseness which lead to high risk of heart related illness and death.
IV. DISCUSSION
In the present study, the neuropsychological profiles of the MI patients indicate impairments in the domains of mental speed and information processing; sustained attention; executive functions-phonemic fluency, category fluency, working memory and response inhibition; verbal learning and memory; and visual learning and memory.
Neuropsychological impairments in mental speed, attention and working memory deficits might interfere with task performance and task completion. Impairments in response inhibition could lead to behavioral problems in terms of impulsivity and disinhibition, which will interfere International Journal of Social Science and Humanity, Vol. 3, No. 3, May 2013 with goal driven behavior. Fluency deficits can hamper the patient"s communication. Learning and memory deficits might lead to total dysfunctioning in their life and it may impede the patient"s ability to engage in the rehabilitation effectively. The cognitive deficits which are seen in the present study might have resulted from the disruption of the neural circuits that sub-serve cognition and affect.
Symptoms of depression are commonly reported among patients with myocardial infarction. The results obtained in the present study also showed that there are significant differences between the MI patient group and the matched group with respect to the proportion of subjects with Type A, Type B and Type AB behavior pattern. It was also found that Type A behavior pattern is significantly more predominant in the MI patients than in the normal subjects whereas Type B behavior pattern is significantly less predominant in the MI patients compared to the normal subjects. This finding is corroborated by the findings of other studies on MI patients that have found association of Type A behavior pattern and myocardial infarction [8] - [10] .
It has reported in ref [5] that not all of the components of Type A behavior may be coronary prone and that some may even be protective. The MI group in the present study had significantly higher scores than the matched normal group on the factors of Type A such as tenseness, impatience, restlessness, achievement, and domineering. Tenseness is the sense of time urgency. Restlessness means not feeling relaxed, while domineering is the sense of power over anything. Impatience is the inability to wait calmly, and achievement .orientation is the need to achieve something worthwhile whenever there is a possibility.
The results of the present study support the theory given in ref [11] which suggested that in situations where control over behavior is lacking, Type A persons exhibit relentless striving which leads to frustration and exhaustion despite the fact that the situation is challenging. In this situation, Type A people will feel more helplessness than Type B s . Thus, Type A s will suffer from cycles of hyperresponsiveness and hypo-responsiveness, which are both associated with a pattern of physiological response which can be linked to the processes which may cause the development of coronary heart disease.
If Type A s are exposed to repeated failures, they tend to exhibit significant helplessness effects. It has been reported that factors of Type A like hard driving, aggression, competitiveness, job involvement, speed, impatience, hurried behavior, and anger were associated with the risk level of coronary heart diseases. The Type A component, engagement-involvement, acted as a protective factor. Thus, the present study provides an important link between specific factors of Type A behavior pattern and myocardial infarction.
The major limitation of this study was the small sample size and less number of subjects. Although more comprehensive statistical analyses like analysis of variance and repeated measures were planned, they could not be carried out since sufficient number of subjects was not available in the different cells for analysis. Post test of the normal matched group could not be made since many of the subjects in the matched group could not be traced. The present study could not make follow-up measures of the variables examined.
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